Background: While it is generally acknowledged that an interprofessional approach is necessary to treat and prevent obesity, there have been few empirical studies examining the working relationships of professionals in the obesity field.
Introduction
The extent to which interprofessional practice actually occurs in healthcare in Canada is largely unknown. This article uses social network analysis to examine the working relationships of health professionals in the obesity field in Canada. Social network analysis enables us to assess the extent to which individuals from various professions actually work with people from other professions in the field of obesity management and prevention. We then relate these measured working relationships to individuals' attitudes toward interprofessional practice, evaluating whether there is a correlation between attitudes and relationships, and whether this correlation varies by profession. We further examine whether the type of work obesity healthcare professionals engage in (research, clinical, or a mix of the two) is correlated with either their interprofessional relationships or their attitudes.
Background
Interprofessional education is defined as "occasions where two or more professions learn with, from and about each other to improve collaboration and the quality of care" [19, 20] . Interprofessional practice is defined as "collaborative practice to enhance patient outcomes" [21] or "health and social care professionals … work [ing] together effectively to take care of patients effectively" [20] . Research on the working relationships of academics uses the terms interdisciplinary, multidisciplinary, and transdisciplinary to describe academic work that crosses disciplines [2, 22, 23] . For the purposes of this article, we classify both academic and clinical working relationships that cross either disciplinary or professional boundaries as interprofessional relationships [21, 24] . Individuals in our sample are engaged in research, practice, and a mix of the two: we examine the relationship between an individual's work type and both interprofessional relationships and attitudes toward interprofessional practice.
Much of the literature on interprofessional practice appears in The Journal of Interprofessional Care, which was founded in 1992. There are three main areas of research in the existing literature on interprofessional practice. One group of researchers focuses on evaluating interprofessional teams of healthcare workers, examining how their working relationships function across professional boundaries. A second group of researchers looks at the design and evaluation of interprofessional education in healthcare. And a third group of researchers examines healthcare professionals' attitudes toward interprofessional practice. We briefly describe these three strands of research below.
The literature evaluating the interprofessional practices of teams of healthcare workers tends to focus on programs that were explicitly set up to encourage interprofessional interaction. There have been evaluations of interprofessional teams in many areas of healthcare, including: programs to alleviate social exclusion [25] ; child and youth residential care [26] ; adult mental health [27] ; stroke care [28] ; optometry [29] ; hospitals [15] ; and primary care [30] . Most of this research has found that although healthcare workers in these settings generally support the idea of collaboration, interprofessional work is difficult in practice. Conflict occurs due to different cultures within the professions and differential access to power and resources [31, 32] .
Following the calls for increased interprofessional collaboration within the national healthcare systems, there have been attempts at providing interprofessional education during professional training in England, Australia, and Canada. There is some literature evaluating this training [18, 33, 34] . This research found that although interprofessional education is complex and difficult to evaluate [35] , it appears that there are benefits to healthcare workers training with professionals outside their own disciplines [5, 36] that translate into better patient care. Recently, authors have been suggesting that patients should also be involved in interprofessional education [37, 38] .
Thannhauser, Russell-Mayhew, and Scott [39] recently conducted a review of the literature on instruments that measure attitudes toward interprofessional practice outside an existing healthcare team. They examined 23 instruments that have been developed to measure these attitudes broadly, concluding that the most reliable scales are the "Readiness of Health Care Students for Interprofessional Learning Scale" (RIPLS), developed by Parsell and Bligh [40] , and the "Interdisciplinary Education Perception Scale" (IEPS), developed by Luecht, Madsen, Taugher and Petterson [41] . Research using these scales has found that healthcare professionals generally have positive attitudes toward interprofessional practice, but that they perceive actual interprofessional practice levels in their fields to be low. Other researchers have also found that healthcare workers are largely optimistic about the benefits of interprofessional practice, but are unsure about implementing it in their own work [13, 42] .
Missing from the literature on interprofessional practice is an examination of the actual working relationships of people in different professions who are not explicitly formed into interprofessional teams and who practice in different institutional settings. This article uses social network analysis to examine the working relationships of professionals in the field of obesity in Canada.
Social network analysis
Social network analysis, a research tradition originating in cognitive psychology and anthropology in the 1930s and 1940s, emphasizes the study of relationships rather than the study of individuals' attributes [43] . Sociologists using social network analysis have demonstrated the impact of the relationships between people on diverse outcomes, including health behaviour, attitudinal change, and adoption of innovations [44] . Network analysts typically conduct one of two types of relational analyses: whole network studies, where the boundaries of the population are known and information is gathered from the whole population; or ego-centred network studies, where individuals are asked to report on others with whom they have certain relationships (referred to as the ego's "alters" in network terminology) and the characteristics of their alters [45] .
We conducted an ego-centred network study of professionals working in the field of obesity and their working relationships with other professionals. We examined the composition of the individual's networks with respect to profession and institutional affiliation. We looked for differences in network composition by pro-the field of obesity shows that professionals are ready to engage in interprofessional practice in their work [51] . This study allowed us to assess to what extent healthcare professionals working in the obesity field in Canada are engaging in interprofessional relationships, and whether these interprofessional relationships are related to attitudes concerning interprofessional practice.
The Canadian Obesity Network
The Canadian Obesity Network (CON) was formed in 2006 as a national network of obesity researchers, health professionals, and other stakeholders. The goal of CON is to reduce the mental, physical, and economic burden of obesity on Canadian society. Professionals working in the field of obesity can join CON and then have access to the website, can contact other members, and can attend workshops and conferences organized by CON (http://www.obesitynetwork.ca). One of CON's objectives is to provide opportunities for professionals in the obesity field to communicate with each other at national meetings.
The first conference organized by CON was the Western Obesity Summit, held in May 2007. Approximately 110 members of CON from the western provinces attended that summit, where researchers exchanged ideas and information related to their own work in the obesity field. The first National Obesity Summit, organized by CON, was held in May 2009. Approximately 500 people attended this conference, representing different professional groups from all over Canada.
Methods

Data collection
We collected survey data at CON's National Obesity Summit in 2009. Our sample is a convenience sample of conference attendees. We set up a booth across from the registration tables at the conference, with laptops where people could access the online survey. We also provided people with business cards containing the Web address of the survey. We sent two follow-up emails, one during the Summit and one the week after the Summit, to remind attendees to take the survey. The survey was available on the Web; people could take the survey at any time during the conference or during the two weeks following the conference. All respondents filled out an online informed consent form before they took the survey, and they were guaranteed confidentiality. The study was approved by the Conjoint Faculties Research Ethics Board at the University of Calgary.
We had 111 complete responses, resulting in a response rate of 22% of all conference attendees. However, it should be noted that our sample is biased in two respects. First, the sample does not represent all those who work in the obesity field in Canada. People attending a National Obesity Summit (where many different professions are represented) may be predisposed to working interprofessionally. Second, the sample does not represent all those who attended the conference. It can be assumed that those who volunteered to take a survey on interprofessional practice may be more interested in it (and may be more likely to view interprofessional relationships as part of their work).
Network measures
We collected ego-centred network data on the working relationships of the respondents. Ego-centred network surveys use "name generators" to prompt individuals to name others with whom they have various relationships. We used the following name generators to ask about the respondents' working relationships: talk with, gather information from, provide care with, and conduct research with. Individuals were able to name up to ten people for each type of relationship [52] . We then asked two questions (referred to by social network analysts as "name interpreters") about each person named: What is this person's profession? What type of organization does this person work for? Using this data, we constructed the following network measures for each type of relationship: network size, percent same profession, and percent same type of institution [45, 53] .
Attitudinal measures
As described above, there are several scales that have been used to examine attitudes toward interprofessional practice. For the purposes of this study, we use the Interdisciplinary Education Perception Scale (IEPS) developed by Luecht et al. [41] . When the IEPS was first developed, it was content-validated by five faculty in nursing and allied health. In its original usage, with a sample size of 143 (mostly undergraduate students), it was shown to have a composite reliability of .872 [41, 54] . The IEPS asks respondents the extent of their agreement with 18 items regarding interprofessional practice (see Appendix A). Ninety respondents completed the attitudinal section of the questionnaire.
Statistical analyses
We conducted a factor analysis using principal component analysis and varimax rotation to assess the psychometric properties of the IEPS. We retained four component factors with eigen values greater than 1.0, and examined these factors for reliability.
Next, we used analysis of variance (ANOVA) to examine the network size and composition of individuals in the sample by profession. We looked for significant differences between the members of different professions on the following variables: network size, percent same profession, and percent same type of organization. Since we had no a priori hypotheses about differences between the professions on the network variables, we used the least significant difference (LSD) procedure in a post-hoc analysis to examine group differences for all significant ANOVAs.
We then examined the scores on the four attitudinal factors by profession. Again, we used ANOVA to test for significant differences and then conducted a post-hoc analysis using LSD to look at group comparisons for those ANOVAs that were significant.
We next ran a bivariate correlation analysis to examine the correlation between the four attitudinal factors and the network composition measures. We looked at these correlations for the whole sample first and then individually by profession.
After completing the analysis of the network and attitudinal variables by profession, we were interested to see if the type of work individuals engaged in (clinical, research, or a combination of the two) was associated with either relationships or attitudes. Thus, we conducted separate analyses of both the network and the attitudinal variables using type of work, instead of profession, as the independent variable. Once again, group means were compared using ANOVA to examine whether the type of work individuals engaged in was related to either the network measures or the attitudinal measures. Table 1 shows the distribution of professions, institutional affiliations, and type of work for our sample. We had respondents from eleven different professional groups in our sample. The original questionnaire listed 24 professions and an "other" category (see Appendix B). Respondents self-identified as coming from 15 of these professions. We recognize that some of the categories, such as "public health" could include individuals who have very different professional training (for example, a public health nurse versus a public health social worker). However, we are using respondents` self-identified profession. If a respondent checked "public health, " rather than another category, we must assume that they see "public health" as their profession.
Results
Sample characteristics
To preserve respondent confidentiality, we had to collapse some of the profession categories (for example, psychologists and psychiatrists were placed in one category). In our initial data analysis, we considered "students" as a separate profession. However, we found that the 18 students in our sample were not a cohesive group. Students had networks that were more similar to the networks of (non-student) academics in their own discipline than to students from other disciplines. Therefore, they were re-coded as academics in their respective disciplines.
Most respondents were affiliated with either a healthcare organization (44.1%) or a university (43.2%), although a few came from government/non-profit agencies and private industry. In terms of the type of work, the sample was fairly evenly split between those who do only clinical work (33.4%), those who do only research work (39.4%), and those who do both (27.5%).
Table 2
Average network size and composition 
Network measures
The average network size and composition measures for the four types of working relationships are shown in Table 2 . First, it is important to note that while all respondents listed people with whom they "talked about obesity-related matters, " not all respondents reported gathering information about obesity, providing obesity care, or conducting research on obesity. Thus the sample size changes across the relationship types.
On average, respondents reported talking to 5.87 people about obesity-related matters, gathering information from 2.14 people, providing care with 1.76 people, and conducting research with 2.13 people. Across the four different types of working relationships, respondents reported that approximately 25-33% of the individuals they nominated were from the same profession as the respondent. This percentage varied by the type of relationship. The research and talk networks had the highest percentage of same profession, whereas gather information and provide care had the lowest percentage. Respondents reported that over 60% of their working relationships occurred with people within the same type of organization. On average, respondents' research networks contained the highest percentage of ties within the same type of organization, whereas the conversational networks contained a marginally higher percentage of people from different types of organizations. Table 3 shows the mean network size and composition measures by profession. This table provides the answer to our first research question-to what extent are those working in the field of obesity in Canada engaging in interprofessional relationships? The groups were compared using an ANOVA test on each network variable to assess the extent to which engagement in interprofessional relationships varies by profession. The F statistic for each test, along with the degrees of freedom, is shown in the first column of the table.
In terms of network size, only the size of the care and the research networks differed significantly across professions. We conducted post hoc LSD tests on the care and research network size measures to look at specific group comparisons. As we would expect, psychologists and psychiatrists, medical doctors, and nurses indicated that their networks of people with whom they provide care are larger than those of the academics and those of public health workers and administrators. Academics reported larger networks of people with whom they conduct research than dietitians/nutritionists, kinesiologists, psychologists and psychiatrists, medical doctors, nurses, and public health workers.
In terms of the percent of people in respondents' networks who are from the same profession, only the networks talk to and provide care with showed significant differences across professions. Post hoc tests illustrate that nurses reported a higher proportion of their care provision networks to be of the same profession (38.92%) than all other professions except psychologists and psychiatrists. Nurses also reported talking to a higher percentage of people from the same profession (46.91%) than all other professions, as did academics in kinesiology (57.83%). Administrators reported talking to a lower percentage of people in the same profession (4.76%) than all others.
In terms of the percentage of people in respondents' networks who are from the same type of organization, again only the networks of people respondents talk to and provide care with showed significant differences across professions. Post hoc tests showed that, with the exception of social scientists, all of the academics reported that a higher percentage of those they talk to come from the same type of organization (university) than other professions. Nurses were an exception: they reported that on average 86.66% of the people they talk to come from the same type of organization, which is higher than any other profession. Nurses reported that a full 95.45% of those they provide care with come from the same type of organization, and dietitians reported that 62.22% of those they provide care with come from the same type of organization. Both are significantly higher than all other professions. Note: Factor loadings less than .5 were suppressed. One of the original 18 items in the scale, Item 8 (Individuals in my profession must depend upon the work of people in other professions), did not load on any factor, thus it is excluded from this table.
Attitudes Table 4 shows the results of the factor analysis of the 18 items in the IEP scale. We conducted the factor analysis using principal component analysis and varimax rotation. We retained component factors with eigen values greater than 1.0. Four component factors accounted for 61.01% of the variation in the scale. The four factors encompassed the following dimensions: 1. Perception of cooperation between members of one's own profession and other professions (eight items); 2. Perception that one's own profession has high status (six items); 3. Perception that members of one's own profession have a positive outlook (two items); 4. Perception that members of one's own profession need to cooperate with other professions yet usually act autonomously (two items).
Cronbach's alpha coefficients were calculated to examine the reliability of the four factors. The first three factors each had a score of .800 or higher, suggesting that all three are reliable measures (these factor scores are higher than those reported by Luecht et al. (1990) [41] in their initial usage of the IEPS). The fourth factor had a score of .562, suggesting marginal reliability. The overall internal consistency coefficient for all 18 items was .833. The factor loadings of the individual items, along with the percent of variance explained and the Cronbach's alpha coefficients, are all shown in Table 4 .
Attitudes by profession Table 5 shows the results of the ANOVA comparing the attitudinal factors across professions. This table provides the results to address our second set of research questions: What are the attitudes of those working in the field of obesity in Canada with regards to interprofessional practice? And do these attitudes vary by profession?
Most of the differences between the professions were not significant. However, it is interesting to note that medical doctors and academics in the biomedical field both scored lowest on the first factor (perception of cooperation between members of one`s own profession and other professions) and highest on the second factor (perception that one's own profession has high status). The only factor to show significant differences between professions was the "autonomy but need to cooperate with other professions" factor. We conducted a post hoc LSD test to examine the group comparisons and found that on average, academic kinesiologists were lower (-.961) and academic public health professionals were higher (.542) on this factor than individuals in other professions. These results should be interpreted with caution, though, as this factor had marginal reliability (see above). 
Network variables and attitudes
To answer our third research question-How are attitudes toward interprofessional practice related to self-reported actual interprofessional relationships?-we next examined the relationship between the network variables and the attitudinal factors. We ran bivariate correlations between each of the network variables (network size, percent same profession, and percent same type of organization) for all four types of relationships with the four attitudinal variables. In the whole sample, we found no significant correlations (at p < .01) between the scores on the attitudinal factors and the network variables. We looked for correlations between the network variables and the attitudinal factors by profession, and also found no significant correlations 1 .
Type of work Finally, we examined the relationship between the type of work individuals reported (clinical, research, or a mix of clinical and research) and the network and attitudinal variables. This analysis provided the answer to our fourth research question-Is the type of work an individual does correlated with either their engagement in interprofessional relations or their attitudes toward interprofessional practice?
First, we examined type of work by profession to ensure that we were not confounding type of work and profession. We found that in every profession except psychology/psychiatry (where all respondents reported doing only clinical work), respondents reported doing at least two types of work, and in five of the professions respondents reported doing all three types of work. Thus we feel confident that type of work and profession are not coterminous. Table 6 shows the results of the comparison of the network variables across type of work. F-test results for the ANOVA are included in the first column. Network size differed significantly across type of work for the talk, care and research relationships. The percent same profession in the talk and research networks differed across type of work, and the percent same organization in the care networks differed across type of work.
The post hoc LSD showed the following significant group differences. Respondents who reported doing clinical and research work talk to more people (6.87), on average, than respondents who reported doing just research (5.12). Respondents in both the clinical only and the clinical and research groups reported more people in their care networks (3.00 and 2.47) than did respondents in the research only group (0.30). And respondents in both the research only and the clinical and research groups reported more people in their research networks (3.51, 2.80) than did respondents in the clinical only group (0.03).
Respondents in the research only group had higher percentages of people from the same profession in their talk networks (37.70) and in their research networks (39.20) than respondents who do both clinical and research work. And respondents in the research only group reported lower proportions of their care network coming from the same type of organization (14.29) than respondents in the clinical or clinical and research groups.
We next examined the mean attitudinal factor scores by type of work, using ANOVA. There were no significant differences between the mean attitudinal scores by type of work 2 .
Discussion and conclusions
Our results provide a unique assessment of the actual working relationships and attitudes toward interprofessional practice of professionals engaged in obesity management and prevention in Canada. We saw that, on average, these professionals talk to approximately six other people about obesity-related issues, whereas they gather information, provide care, and conduct research with approximately two other people. As we would expect based on job descriptions of the various professions, the size of the care and research networks varied by profession. Psychologists and psychiatrists, medical doctors, and nurses have larger networks of people with whom they provide care than members of other professions, whereas academics have larger networks of people with whom they conduct research. It is clear from our data that there are already a significant number of interprofessional relationships in the field of obesity. On average, respondents reported that approximately 75% of the people they work with are from other professions. Care provision was the most interprofessional, with respondents reporting that 76.06% of those with whom they provide care come from other professions. Research was the least diverse, yet respondents still reported that 70.36% of those with whom they conduct research come from other professions. The type of organization an individual works in appears to be more important than profession in determining working arrangements. Over 60% of respondents' working relationships occurred within the same type of organization, whereas only 25-30% occurred with members of the same profession.
Although we examined individuals from eleven different health professions, we found very few professional differences in interprofessional relationships. The only relationships to show differences across professions were talk to and provide care with. Academic kinesiologists reported the lowest levels of interprofessional relationships in terms of discussion networks: 42.17% of those they talk to are from a different profession. Administrators reported the highest level of interprofessional relationships in their discussion networks: over 95% of those they talk to are from a different profession. Nurses reported that 46.91% of those they talk to are from the same profession, and 38.92% of those they provide care with are from the same profession; these figures are significantly higher than those for all the other professions except the academic kinesiologists. Nurses are also most likely to report that the people they talk to and provide care with are from the same type of organization (a hospital or healthcare setting). Speculating as to why nurses may engage in fewer interprofessional relationships than other healthcare professionals, it may have to do with the fact that they are primarily involved in patient care, usually working closely with other nurses to cover their patients' needs 24 hours a day.
Although we found differences between professions in the composition of the discussion and care networks, we did not find differences in the gathering information and conducting research networks. For the current analysis, we examined the four different relationships as separate networks, yet the relationships may not be mutually exclusive. In future research, we plan to experiment with collapsing the four networks into different relationships categories (for example, collapsing talk to, gathering information, and conducting research into one network and contrasting it with the providing care network) to see if our results change when we compare different categories of interprofessional relationships.
Thus the conclusion to our first set of research questions-To what extent are those working in the field of obesity in Canada engaging in interprofessional relationships? Does the extent of engagement in interprofessional relationships vary by profession?-is that in the field of obesity, at least in the limited sample of professionals we analyzed, the importance of interprofessional relations has been recognized [3, 5] . In particular, we see that professionals working to provide care to those suffering from the effects of obesity are working with other professionals to improve patient outcomes [8] . We should remind readers, however, that our findings may be biased by our recruitment method. Our sample is not representative of all professionals who work in the obesity field, or even of all attendants at the CON Summit. Because we recruited respondents at the CON meeting (which was explicitly interprofessional), they may be more likely to engage in interprofessional relationships (and have more favourable attitudes toward interprofessional practice) than all people who work in the obesity field.
Our second set of research questions was: What are the attitudes of those working in the field of obesity in Canada with regards to interprofessional practice? Do these attitudes vary by profession? Analyzing the data on attitudes toward interprofessional practice, we found that four factors accounted for differences in attitudes in our sample. These factors were: perception of cooperation between members of one's own profession and other professions; perception that one's own profession has high status; perception that members of one's own profession have a positive outlook; and perception that members of one's own profession usually act autonomously yet need to cooperate with other professions.
The only attitudinal factor that showed significant variation by profession was the last one, with academic kinesiologists scoring lowest and academic public health professionals scoring highest on the perception that the members of their own profession usually acted autonomously yet needed to cooperate with other professionals. It is interesting to note that academic kinesiologists also had the lowest levels of interprofessional contact within their discussion networks. While academic kinesiologists do not see themselves as autonomous, they also do not believe that they need to cooperate with other professions, and this attitude is borne out in practice. On the other hand, compared with other professions, academic public health professionals perceive themselves as autonomous but feel that they do need to cooperate with other professions.
Our third research question asked: How are attitudes toward interprofessional practice related to self-reported actual interprofessional relationships? Interestingly, we found no correlation between attitudes toward interprofessional practice and actual interprofessional relationships. None of the attitudinal factors correlated with the network variables. We speculate that if we had analyzed individuals within each profession separately, we may have found a relationship between attitudes toward interprofessional practice and actual relationships. However, we do not have enough respondents in each professional category to do these analyses. A future study, with a larger sample size, could investigate the relationship between attitudes and relationships within profession.
Thus we conclude that attitudes toward interprofessional practice in our sample of professionals working in the field of obesity are generally positive, do not vary by profession (except that academic kinesiologists do not feel the need to cooperate with other professions and academic public health specialists do feel the need to cooperate with other professions), and are not related to actual interprofessional relationships. Our findings are supported by previous qualitative research that demonstrated a positive attitude toward interprofessional practice by members of several professions in the field of obesity [51] .
Our final research question was: Is the type of work an individual does (clinical, research, or a mix of the two) correlated with either the extent of their involvement in interprofessional relationships or their attitudes toward interprofessional practice? We examined the network and attitudinal variables by the respondents' type of work. Network size differed across type of work for all but the gather information networks. Those who do both clinical and research work talk to more people on average than those who do just research. Not surprisingly, respondents in clinical and clinical and research have larger care networks than those who reported doing research only, and respondents in research and research and clinical have larger research networks than those who reported doing clinical work. Overall, we can conclude that those engaged in both clinical and research work had the largest networks in the sample.
The network composition of the respondents' discussion and research networks also varied by type of work. Those who reported doing only research had the least diverse networks, whereas those who reported doing both clinical and research work had the highest percentage of interprofessional contacts in their discussion and research networks. The scores on the attitudinal factors did not vary by type of work. Thus we conclude that professionals engaged in both clinical and research work in the field of obesity have the largest networks and the most contact with professionals from other fields.
To summarize, using ego-centred social network analysis to quantify the working relationships of professionals in the field of obesity, we found that interprofessional relationships were very common, particularly among those engaged in both clinical and research work. We found that attitudes toward interprofessional practice were generally positive, and did not vary by profession or by type of work. Future research could use social network analysis to examine interprofessional relationships in other areas of chronic disease management, such as diabetes and cardiovascular disease. Additionally, future research could also use network analytic tools to assess the impact of interprofessional relationships on patient outcomes.
